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Hepatitis B virus markers in prostitutes in Singapore
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SUMMARY The prevalence of hepatitis B virus markers in 121 men and 239 women prostitutes
was studied. Of 33 (9' 7%) with hepatitis B surface antigen (HBsAg), nine (27'30/0) also had
hepatitis Be antigen, which was more prevalent in men than women. Antibodies to HBsAg (anti-
HBs) and to hepatitis B core antigen (anti-HBc) were found in about 71 o of men and women
prostitutes. Hepatitis B virus markers were more prevalent in men than in women prostitutes.
Compared with other people, prostitutes had a significantly greater prevalence of hepatitis B virus
markers. This study strongly suggested the importance of sexual transmission of infection with
hepatitis B virus in a country where infection is endemic.

Introduction

Viral hepatitis has been shown to be a major health
problem throughout the world.' In recent years
hepatitis B virus (HBV) has been found to be trans-
missible not only by the percutaneous route but also
through sexual contact. This has been confirmed in
numerous epidemiological studies.2-9 Most studies on
the sexual transmission of HBV have come from
developed countries where there is low endemicity,
and few studies have been reported from South East
Asia where the infection is often endemic. Infection
with HBV is common in Singapore,'0 13 partly as a
result of vertical transmission of the virus from
infected mothers to their newborn children. 10-13
Epidemiological data have shown that more than
10%o of neonates in Singapore have hepatitis B
surface antigen (HBsAg) in their serum.'" 12
Our study was undertaken to measure the

prevalence of HBV markers in prostitutes, and to
investigate the role of sexual transmission, in a
population that is already highly endemically
affected.

Patients, materials, and methods

We studied 121 men and 239 women prostitutes who
attended the sexually transmitted disease clinic at the
Middle Road Hospital between January and
December 1982. We noted the age, sex, and
nationality of each person, but clinical features of
hepatitis were not looked for. We collected 10 ml of
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blood from each patient, and the serum samples were
stored at - 70°C for testing for hepatitis B virus
(HBV) markers in batches.
We tested for the following markers: (a) HBsAg

(by the Austria (Abbott Laboratories, Chicago,
Illinois, USA) 11-125 radioimmunoassay method);
(b) antibodies to HBsAg (anti-HBs) (by the Ausab
(Abbott) radioimmunoassay method); (c) antibodies
to hepatitis B core antigen (anti-HBc) (by the Corab
(Abbott) radioimmunoassay method); and (d)
hepatitis e antigen (HBeAg) (by the Abbott-HBe
radioimmunoassay method).
We compared the prevalence of Hepatitis B virus

markers in the serum of prostitutes with their
prevalence in other populations in Singapore by a
study that had used comparable methods of assay for
HBV markers.'0

Results

Table I shows the prevalence of HBV markers in
prostitutes compared with other people in Singapore.
Overall HBsAg was more prevalent in men than
women. HBsAg, anti-HBs, and anti-HBc were signi-
ficantly more prevalent in prostitutes than in other
people.

Table II compares the prevalence of HBV markers
in different nationalities according to sex. HBsAg
was most prevalent in the Chinese followed by the
Indians and Malays, but antibodies to HBV were
equally prevalent in Chinese and Malays and less
common in Indians.

Table III shows the prevalence of HBeAg in the 33
prostitutes with HBsAg. HBeAg was more common
in the men than the women, but the difference was
not significant.
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TABLE I Prevalence of hepatitis B markers in prostitutes compared with other people in Singapore'O

No (%) of men No (%) of women Total No (%)

Prostitutes Prostitutes Prostitutes
Markers (n = 121) Others p values (n = 239) Others p values (n = 360) Others p values

HBsAg 18 (15) 7/112 (6) 0 05 15 (6) 12/331 (4) NS 33 (9) 19/443 (4) 0005
Anti-HBs 104 (86) 26/100 (26) 0 0001 153 (64) 79/286 (28) 0 0001 257 (71) 105/386 (27) 0-0001
Anti-HBc 107 (88) 35/119 (29) 0 0001 151 (63) 100/334 (30) 0 0001 285 (72) 135/453 (30) 0 0001

HBsAg = hepatitis B surface antigen.
Anti-HBs = antibody to HBsAg.
Anti-HBc = antibody to hepatitis B core antigen.

Discussion

Infection with hepatitis B is endemic in South East
Asia. The various ways in which the virus is trans-
mitted have been well described.8 Despite the various
measures taken to reduce the risk of transmission of
the virus by the parenteral route, the prevalence of
infection with HBV did not decrease.8 Prince et al
showed that 55% of adults with HBsAg associated
hepatitis gave no history of recent transfusion or
other parenteral exposure.'4 Vertical maternal fetal
transmission is believed to play an important part in
countries where infection is endemic'6 17 and has
been shown to have a role, in Singapore,'1'3 where
4-4% of mothers were carriers of HBV and 48% of
them transmitted it to their babies.'5

In our present study HBsAg was more prevalent in
prostitutes than in the normal population (9% v
4-3%). This further supported the role of sexual
transmission as an important source of infection with
HBV even in endemically affected populations. On
analysing the prevalence of HBsAg according to sex,
however, it was greater in men than women prosti-
tutes. Although HBsAg was more prevalent in men
prostitutes than in the comparison group, its preval-
ence was similar among women prostitutes and their
age matched comparison group. It appeared that the

TABLE ii No (N%) of prostitutes with HB V markers
according to nationality and sex

Markers Sex Chinese Malays Indians Others

HBsAg
Men 15/86(17) 2/30(7) 1/5(20) 0/0(0)
Women 12/151(8) 3/80(4) 0/7(0) 0/1(0)
Total 27/237(11) 5/110(5) 1/12(8) 0/1(0)

Anti-HBs
Men 75/86 (87) 26/30 (87) 3/5(60) 0/0(0)
Women 95/151(63) 55/80(69) 3/7(43) 0/1(0)
Total 170/237(72) 81/110(74) 6/12(50) 0/1(0)

Anti-HBc
Men 80/86(93) 24/30(80) 3/5(60) 0/0(0)
Women 97/151(64) 51/80(64) 3/7(43) 0/0(0)
Total 177/237(75) 75/110(68) 6/12(50) 0/1(0)

HBsAg = hepatitis B surface antigen.
Anti-HBs = antibody to HBsAg.
Anti-HBc = antibody to hepatitis B core antigen.

men prostitutes were more susceptible to hepatitis B
than the women. This may be related to the sexual
habits of homosexual men, who more commonly
practise oro-ano-genital sexual activity.
Anti-HBs and anti-HBc were also more prevalent

in the prostitutes than in other people. The differ-
ences were significant for men as well as women
prostitutes (p<0-0001). HBV antibodies were about
twice as prevalent in prostitutes as in other people,
although Fulford et al have shown the corresponding
differences to be 10-fold.6 Both antibodies were
present in almost identical numbers, which further
supported the role of sexual transmission of infection
with HBV. Again HBV antibodies were much more
prevalent in men than in women prostitutes, further
supporting the predisposition of men to infection
with HBV.
Our study showed a difference in predisposition to

infection with HBV according to nationality, and the
Chinese appeared to be more predisposed to become
HBsAg carriers than the Malays or Indians. This
finding was also noted in studies on the normal
population in Singapore.'5 Serum antibodies to HBV
were about as prevalent in the Chinese as in the
Malays, but were less common in the Indians.
HBeAg is closely associated with active infection,

and its persistence in serum may indicate progression
to a chronic infectious carrier state.8 It is also
associated with a high degree of infectivity in patients
with HBsAg.8 9 HBeAg appeared to be much more
prevalent in HBsAg positive men (38* 9%) than
women (1333%) prostitutes. It thus appeared that
the men prostitutes formed an important infectious
pool for the transmission of HBV. HBsAg positive
men prostitutes appeared to be more likely than

TABLE III Prevalence of hepatitis B e antigen (HBeAg) in
33 prostitutes with hepatitis B surface antigen (HBsAg)

No (%) HBeAg No (%) HBeAg
positive negative

Men 7(38-9) 11(61-1)
Women 2 (13 3) 13 (86 6)
Total 9 (27 3) 24 (72 7)
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women to carry the e antigen. This finding may
indicate an impaired immune response to infection
with HBV in men prostitutes. The difference was not
significant, however, but this may be due to the very
small number of patients available for statistical
analysis.
From this study we concluded that sexual trans-

mission of infection with HBV is important even in
countries where such infection is highly endemic.
Immunisation against HBV has been found to be
effective'8 19 and should therefore be considered for
this high risk group, thus indirectly conferring
protection to people exposed to prostitutes. It must
be stressed that immunisation has to be carried out
before infection for it to be effective, and most
prostitutes probably become infected early in their
careers. It may become necessary to screen all HBsAg
positive prostitutes for HBeAg and to discourage
them from working because of their infectivity.
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